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Microfibrillar Structure of Standard Cellulose Powder
and Wood (Pinus densiflora SieB. et Zucc.)

Toshiyuki Goro, Hiroshi Harapa and Hiroshi Saiki
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Table 1. Micelle width and microfibril width.

Samples ’ Micelle width Microfibril width
Whatman cellulose ‘ 63.5A (002)* ca. 50A
Akamatsu

untreated 20.2 (002) —
holocellulose 27.6  (002) ca. 25
a- cellulose 30.7 (101) ca. 30

* () denotes the spacing examined.
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Résumé

Cellulose microfibrils of Standard Cellulose Powder (Whatman cellulose) and wood
(Akamatsu, Pinus densiflora S1EB. et Zucc.) were studied by X-ray diffraction and
electron microscopy.

The powder of each material was pressed into a tablet for the measurement of micelle
width which was calculated from X-ray line broadening by the Scherrer equation (Fig.
1). The materials were also mechanically disintegrated in a homogenizer and they
were mixed with negative staining solution (49, uranyl acetate) (Figs. 2, 3, 4). The
widths of microfibrils were measured directly from the electron micrographs. Both the
widths measured by X-ray diffraction and clectron microscope from Whatman cellulose
were greater than those from Akamatsu (Table 1), and it has been shown that the differ-
ence of the widths originated in the crystalline core of the microfibrils.

The kinkings of microfibrils in Akamatsu holocellulose were observed (Fig. 3) to in-
dicate that the microfibrils may be highly crystalline. The shift of microfibril width by
treatment with hydrochloric acid and cellulase ( Trichoderma viride) suggests that some por-
tion of the paracrystalline regions surrounding microfibril cores is either crystallized or
dissolved away, depending on the condition of the treatment (Figs. 8, 9, 10, 11).



Fig. 2. Microfibrils of Whatman cellulose, nega-

tively stained with uranyl acetate.

Tig. 4.

Microfibrils of Akamatsu a- cellulose, nega-

tively stained with uranyl acetate.
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Microfibrils  of Akamatsu holoceilulose,

I'ig. 3.

negatively stained with uranyl acetate. The
circled area shows the aggregation of micro-

fibrils.

il
Fig. 6. Microfibrils of Whatman cellulose after
cellulase (Asperigillus niger) treatment, show-
ing pointed end (arrow). Negatively stained

with uranyl acetate.
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Fig. 7. Microfibrils of Whatman cellulose after cel- Fig. 8. Microfibrils of Akamatsu holocellulose after
lulase (Asperigillus niger) treatment, showing cellulase ( Trichoderma viride) treatment, nega-
needle-like shape.  Negatively stained. tively stained with uranyl acetate.

Iig. 9. Microfibrils  of  Akamatsu  holocellulose Fig. 10.  Microfibrils of Akamatsu holocellulose
hydrolyzed with 2.5N-HCl (5 hrs. 90°C) hydrolyzed with 5.8 N-HCI (1 hr. 90°C)

Negatively stained with uranyl acetate. Negatively stained with uranyl acetate.



